2. Table 1 . is confusing. It compares 2 groups, non-limited and limited insurance plans, but doesn't show comparison between GK and MC plans, which showed difference in main outcome. In addition the percentages listed don't always add up to 100%, it is confusing to understand what are these percentages represent. I recommend to list only "no noninvasive test" group to make the table read easier. 3. Table 2 . It would be better to show 95%CI, rather than SE 4. Discussion section, page 16, The last sentence in the first paragraph :"One can only hypothesize that coordination of care is straighter forward in the limited access setting..." I don't think you can make this conclusion from this study, as GK model didn't show difference compared to the standard insurance. 5. Discussion section, page 17. I don't agree with: "In our study, non-clinical factors seem to influence decision-making..." Inpatient treatment is a clinical factor.
REVIEWER
Dr Padmanabhan Badrinath Suffolk PCT and University of Cambridge, Public Health REVIEW RETURNED 12-Jan-2018
GENERAL COMMENTS Peer Review of Article
Chmiel et al -Effects of managed care on the proportion of inappropriate elective diagnostic coronary angiographies in nonemergency patients, a retrospective cross-sectional analysis 1) Is the research question or study objective clearly defined? Yes. However, it is a process (whether the recommended diagnostic pathway has been followed or not) rather than a clinical outcome that is being measured. The ideal outcome of interest to the readers would be the proportion of coronary angiography procedures avoided by performing NIIT. The authors might wish to consider this as part of their discussion and or limitations section.
2)
Is the abstract accurate, balanced and complete? Yes. However, I feel that the abstract could be clarified by explaining that the reason for inappropriate coronary angiography may be due to lack of prior NIIT. The authors might wish to include Confidence Intervals in the abstract.
3)
Is the study design appropriate to answer the research question? Yes. It is a retrospective cross-sectional analysis. Given the research question we consider this to be an appropriate design, although when considering the hierarchy of evidence this is relatively low level of evidence. I acknowledge that an interventional design would not be appropriate here.
4)
Are the methods described sufficiently to allow the study to be repeated? Yes. The study population, inclusion and exclusion criteria and variables are well defined (except for some of the statistical techniques -see answer to question 7).
5)
Are research ethics addressed appropriately? Yes. According to the authors there are no local requirements to secure ethical approval for this type of study. The data was anonymised, therefore patient consent was not required, but the necessary permissions were obtained.
6)
Are the outcomes clearly defined? Yes. The key outcome was whether the patient had had NIIT performed within two months prior to CA (stress-ECG, echocardiography, stress echocardiography, scintigraphy, computer tomography, heart MRI). However, I feel that it would be helpful to clarify that the computer tomography performed was specifically CT angiography.
7)
If statistics are used are they appropriate and described fully? Partly: it seems appropriate to use means and percentages for descriptive techniques. Also, Kruskal Wallis test and chi-square tests are used appropriately. The authors have developed and used several statistical models, however it may be useful to describe the statistical methods further. We recommend that this section is reviewed by a statistician. The authors appear to have undertaken multiple statistical tests, but have not made any adjustments for this, again this is an issue for the statistical review to address.
8)
Are the references up-to-date and appropriate? The references appear up to date. We recommend that the authors address the formatting and presentation of references 16, 40 and 41.
9)
Do the results address the research question or objective? Yes. Key results presented in table 2. No confidence interval for the odds ratio is presented, and this could be addressed by the statistical reviewer.
10)
Are they presented clearly? Yes. Key results presented in table 2.
11)
Are the discussion and conclusions justified by the results? Yes, to a certain extent. Please see proposed comments for the authors section.
12)
Are the study limitations discussed adequately? Yes, to a certain extent. Please see proposed comments for the authors section.
13)
Is the supplementary reporting complete (STROBE checklist)? The authors have completed a STROBE checklist which seems appropriate. Supplementary information appears to include relevant variable definitions.
14)
To the best of your knowledge is the paper free from concerns over publication ethics (eg plagiarism, redundant publication)? A brief search of the primary literature did not find any published studies addressing this specific question.
15)
Would you be willing to review a revision of this manuscript?
Yes.
16)
Recommendation. I would recommend minor revisions to address the comments made and accept the paper.
17)
Is the standard of written English acceptable for publication? Yes.
18)
Does the paper require specialist statistical review? Yes, please see response to questions 7 and 9.
For authors considerations:
Within the constraints of the data and study design the authors have done their best to answer the research question and I would like to congratulate them for this. Although the study may not be of huge interest to those working in other health care systems due to the differences in how these systems are organised and funded, the study results will be applicable to an insurance based health care system and hence worthy of further dissemination.
The authors have excluded patients who had incomplete coverage of mandatory basic health insurance during the 1 month after coronary angiography; the reasons for this are unclear, and need further explanation.
Given that the authors have chosen to include simple transthoracic echo as a NIIT which they themselves state would not usually qualify (page 16, lines 367-368). It would be helpful if the authors could present the results of a sensitivity analysis including and excluding this if feasible.
In the section on limitations the authors need to consider discussing the fact that they have used pharmaceutical cost groups as a proxy-measure for the number of co-morbidities, and make reference to any data supporting this. Also it would be helpful to discuss how the limitations are likely to impact on the results and or their interpretation.
Given that this is a cross-sectional observational study, rather than an interventional one, the only conclusions that can be drawn are of association rather than causation. Therefore, the concluding statement, and some aspects of the discussion, need to be revised to reflect this.
The denominators used to calculate the percentages in lines 248-249 is not very clear. it would be helpful for the authors to check this and present it more clearly.
Page 18 Lines 398-399 This sentence is unclear, which needs addressing: "A positive example here fore is the implementation of national registries combined with quality initiatives". The rationale for combining analysis of the proportion of patients who had stress ECG and transthoracic echo is unclear, and the authors need to consider providing further explanation. Figure 1 and Table 2 , it appears the basic (no limited access) is the reference group but this does not match the description given on lines 191-192 on page 8 which suggests MC and GK are compared.
REVIEWER
- Table 2 suggests a multinomial regression analysis was performed instead of different logistic regression analyses as described in the Statistical Analysis section. If multiple logistic regression analyses were performed then how were the OR for the patient characteristics summarized across logistic regressions for Table 2 ?
The manuscript should explain why they chose to use a multiple logistic regression analysis instead of a multinomial logistic regression analysis, which would include all three treatment groups of interest (no limited access, MC, and GK) in a single regression analysis. Was the proportional odds assumption not met? If a multiple logistic regression analysis is the most appropriate analysis given the data, then the limitation that the comparisons are made separately should be addressed in the Discussion or Strengths and limitations sections.
The description of the cohort construction suggests that individuals who did not have complete data were removed from the cohort as opposed to accounting for missing-ness using multiple imputation. A complete case analysis has the potential to lead to biased results and this should be addressed as a limitation.
The appropriateness of the diagnostic procedures cannot be addressed by this analysis since it is not focusing on patient outcomes. The analysis removes patients with acute ischemia or emergency procedures. Patients who underwent a NIIT who did not later have a CA are not included in the cohort. The analysis and cohort only addresses whether the recommended guidelines of performing NIIT prior to CA was followed for those patients who received a CA and had no emergency procedures.
The conclusions focus on the MC group yet no summary statistics are provided for this group. The MC and GK summary statistics should also be provided in Table 1 or in a separate table.
Minor:
The reference group of standard health care plan is called several different things throughout the manuscript: mandatory, basic, and no limited access. Please refer to this group with a single term for clarity.
In caption of Figure 1 , give the reference groups for the OR. 2-Page 6, computer tomography-computed tomography; heart MRI-cardiac MRI 3.
VERSION 1 -AUTHOR
We have corrected the wording accordingly.
3-Discussion: I am still not very convinced by the findings in this study that patients in limited access model received a more appropriate diagnostic approach. This does not make sense when compared to the regularly insured patients. Please explain or discuss it with sufficient evidence or good explanation.
We have added further considerations concerning appropriateness of the diagnostic approach in the discussion section.
ANSWER TO REVIEWER 2 Radmila Lyubarova
We thank this reviewer considering our study being interesting and are glad to answer the topics addressed as follows:
1-The key message in this study is that significant proportion of patients (33%) with stable ischemic heart disease undergo coronary angiography without noninvasive testing, and managed care insurance plan was associated with higher proportion of noninvasive testing. However, almost 56% of participants were hospitalized patients. What was the rate of noninvasive testing among patients in outpatient setting? This would be more accurate representation of evaluation of patients with stable ischemic heart disease. 
As stated at the end of the Materials and Methods

ANSWER TO REVIEWER 3 P Badrinath
We thank this reviewer for congratulating us for our paper and for thoroughly reviewing it resulting in the suggested minor revisions:
1-Is the research question or study objective clearly defined? Yes. However, it is a process (whether the recommended diagnostic pathway has been followed or not) rather than a clinical outcome that is being measured. The ideal outcome of interest to the readers would be the proportion of coronary angiography procedures avoided by performing NIIT. The authors might wish to consider this as part of their discussion and or limitations section.
We have added these considerations in the limitations section of the manuscript.
2-Is the abstract accurate, balanced and complete? Yes. However, I feel that the abstract could be clarified by explaining that the reason for inappropriate coronary angiography may be due to lack of prior NIIT. The authors might wish to include Confidence Intervals in the abstract.
We have adapted the abstract accordingly.
3-Is the study design appropriate to answer the research question? Yes. It is a retrospective cross-sectional analysis. Given the research question we consider this to be an appropriate design, although when considering the hierarchy of evidence this is relatively low level of evidence. I acknowledge that an interventional design would not be appropriate here.
We thank this reviewer for considering our study design appropriate to answer the research question.
4-Are the methods described sufficiently to allow the study to be repeated? Yes. The study population, inclusion and exclusion criteria and variables are well defined (except for some of the statistical techniques -see answer to question 7). We thank this reviewer for considering our methods described sufficiently. The statistical issues are discussed below. 21-In the section on limitations the authors need to consider discussing the fact that they have used pharmaceutical cost groups as a proxy-measure for the number of comorbidities, and make reference to any data supporting this. Also it would be helpful to discuss how the limitations are likely to impact on the results and or their interpretation.
We have added considerations concerning PCGs in the limitations section as suggested.
22-Given that this is a cross-sectional observational study, rather than an interventional one, the only conclusions that can be drawn are of association rather than causation. Therefore, the concluding statement, and some aspects of the discussion, need to be revised to reflect this.
We have added these considerations in the limitation section of the manuscript. Figure 1 ). The term MODELS was therefore confused with statistical models, where actually health care models was meant. We apologize for this inconvenience.
23-
2-The description of the cohort construction suggests that individuals who did not have complete data were removed from the cohort as opposed to accounting for missing-ness using multiple imputation. A complete case analysis has the potential to lead to biased results and this should be addressed as a limitation.
Here fore see also reply to question 13, reviewer 3. Page 7, specifoed-specified Page 8, Gruop 6: Group 6. Page 9, data was checked for: data were checked for. 3. Page 20. The sentence of "One reason for that finding could be that general practitioners in most networks are forced to consider evidence based guidelines, which is not mandatory for general practitioners which are not member of a network." needs to be revised as the meaning of this sentence is unclear. In that same paragraph (page 13, lines 234-242) please justify why you are comparing basic versus limited access when the rest of the analyses seek to distinguish between the two types of limited access health care models. Do we expect the patient characteristics across the two types of limited access models not to differ?
For claims data it is not unusual to analyze on a predefined data set, which is checked for completeness. Incomplete data are not usually accounted for by means of multiple imputation, as is usually performed in "drop-outs" from randomized controlled clinical trials. The international reference studies cited in our manuscript also analyzing claims data performed their analysis by means of the same methodology as we did (see also
REVIEWER
Please provide a cleaner presentation of the results in the Noninvasive ischemia testing subsection on page 13. Perhaps a summary table would help. It is unclear what groups are being compared and what statistical tests are being performed. Why are there more patients without NIIT in the high-risk population (722 vs 488), which I understand to be a subset of the study population? Why are two different p-values provided in the second sentence (lines 249-250)?
The conclusion of manuscript directly compares MC to GK. However, the odds ratios presented in the Results section compare MC to basic and GK to basic but not MC to GK. Please justify the conclusions that MC is able to reduce inappropriate use of diagnostic CA more than GK given that a direct comparison between GK and MC was not explored in the statistical analyses.
The non-significance of GK compared to basic may be due to power, not its inferiority to MC. A direct comparison of the GK and MC as well as Basic and MC health insurance models can be done in a logistic regression by making MC the reference category and looking for protective effects.
Please provide at least one summary value to indicate the goodness of fit of the logistic regression model.
It is unclear if those excluded for incomplete health insurance data were excluded solely for not being covered by Helsana Group during the study period or also because they have incomplete data (ex. missing age or ATC group information). Please clarify. If the exclusion criteria includes the later then not using multiple imputation (Multiple Imputation After 18+ Years. Donald B. Rubin. Journal of the American Statistical Association, Vol. 91, No. 434 (June 1996), pp. 473-489) should be addressed in the limitations section. Regardless of the specifics of why individuals were excluded for incomplete health insurance data, authors should note in the limitations section that caution should be used when generalizing to larger populations due to the exclusion criteria and the retrospective study design.
Minor revisions
The presentation of the ATC Group variable is confusing. In the statistical tests performed and the logistic regression, it appears the six groups of ATC were treated as separate binary variables, not one categorical ATC variable with six or seven levels. However, the description of ATC group in the manuscript and how it is presented in the tables suggest it is a categorical variable with six or seven levels. Please clarify whether it is a categorical variable or six separate binary variables when describing the variable in the manuscript, and denote this in the tables accordingly. This clarification is important because when it is treated as six separate binary variables in the analysis, the reference group is changing with every ATC group. In this case, the reference group is those not on the specific drugs in that ATC group. Also, an individual can be positive for several ATC groups at once. Table 1 suggests that there are 5,587 females while the text in the results section on bottom of page 9 suggests there are 5,587 males. Please correct these to match.
On bottom of page 18 (lines 385-386) and pg 22 lines 468-470, I am confused by the sentence "Since the inclusion of this additional test leads to underestimation of "real" NIIT performed, the findings only strengthen our hypothesis." The inclusion of an additional test seems like it would result in an overestimation of NIIT performed. I am also not following logic as to why this would strengthen the hypothesis. Perhaps rewording this sentence will help the reader follow your logic.
VERSION 2 -AUTHOR RESPONSE ANSWER TO REVIEWER 1 Zhonghua Sun
We thank this reviewer for acknowledging our revision and for highlighting the minor corrections, which we have addressed within manuscript.
1-Abstract: 9173 patients matched in-and exclusion criteria. Change to 9173 patients matched inclusion criteria.
We have corrected the abstract accordingly.
2-Type/spelling errors:
Page 7, specifoed-specified Page 8, Gruop 6: Group 6.
Page 9, data was checked for: data were checked for.
We have corrected the errors within the manuscript.
3-Page 20. The sentence of "One reason for that finding could be that general practitioners in most networks are forced to consider evidence based guidelines, which is not mandatory for general practitioners which are not member of a network." needs to be revised as the meaning of this sentence is unclear.
We have revised the sentence and hope its meaning is clarified.
ANSWER TO REVIEWER 2 Radmila Lyubarova
We thank this reviewer considering our revised manuscript being well written and data clearly presented. Concerning the minor suggestions, we answer as follows.
1-In the abstract, in results section, the second sentence, should be added that: compared to basic health care model MC was independently associated...
We have corrected the abstract accordingly.
2-On page 13. Non-invasive ischemia testing. Would be interesting to see the distribution of all the different tests that were performed between the groups, could be in 
VERSION 3 -AUTHOR RESPONSE ANSWER TO REVIEWER 5 Amber Hackstadt
We thank this reviewer for thoroughly revising our manuscript. To the suggested minor revisions, we answer as followed.
Minor Revision
